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Interview Summary 


Application No. 

09/603,857 


Applicant(s) 

SKINNER ET AL 


Examiner 
Steven Blount 


Art Unit 

2616 





All participants (applicant, applicant's representative, PTO personnel): 

( 1 ) Steven Blount (3) . 

(2) Karl Klassen , (4) . 

Date of Interview: 19 December 2006 . 

Type: a)S Telephonic b)D Video Conference 

c)n Personal [copy given to: 1 )□ applicant 2)0 applicant's representative] 

Exhibit shown or demonstration conducted: d)n Yes e)S No. 
If Yes, brief description: . 

Claim(s) discussed: Independent claims generally . 

Identification of prior art discussed: 3252493 (Smith) . 

Agreement with respect to the claims f)^ was reached. gjQ was not reached. h)n N/A. 

Substance of Interview including description of the general nature of what was agreed to if an agreement was 
reached, or any other comments: See Continuation Sheet , 



(A fuller description, if necessary, and a copy of the amendments which the examiner agreed would render the claims 
allowable, if available, must be attached. Also, where no copy of the amendments that would render the claims 
allowable is available, a summary thereof must be attached.) 

THE FORMAL WRITTEN REPLY TO THE LAST OFFICE ACTION MUST INCLUDE THE SUBSTANCE OF THE 
INTERVIEW. (See MPEP Section 713.04). If a reply to the last Office action has already been filed, APPLICANT IS 
GIVEN A NON-EXTENDABLE PERIOD OF THE LONGER OF ONE MONTH OR THIRTY DAYS FROM THIS 
INTERVIEW DATE, OR THE MAILING DATE OF THIS INTERVIEW SUMMARY FORM, WHICHEVER IS LATER, TO 
FILE A STATEMENT OF THE SUBSTANCE OF THE INTERVIEW. See Summary of Record of Interview 
requirements on reverse side or on attached sheet. 



Examiner Note: You must sign this fomi unless it is an 
Attachment to a signed Office action. 
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Summary of Record of Interview Requirements 



Manual of Patent Examining Procedure (IVIPEP), Section 713.04, Substance of Interview IVIust be Made of Record 

A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the 
application whether or not an agreement with the examiner was reached at the interview. 

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews 

Paragraph (b) 

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as 
warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office action as specified in §§ 1 .11 1 , 1 .135. (35 U.S.C. 132) 

37 CFR §1 .2 Business to be transacted in writing. 
All business with the Patent or Trademari^ Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and 
Trademari^ Office is unnecessary. The action of the Patent and Trademari< Office will be based exclusively on the written record in the Office. No attention will be paid to 
any alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt. 



The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself 
incomplete through the failure to record the substance of interviews. 

It Is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless 
the examiner indicates he or she will do so. It is the examiner's responsibility to see that such a record is made and to correct material inaccuracies 
which bear directly on the question of patentability. 

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the 
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction 
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing 
out typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the 
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required. 

The Interview Summary Fonri shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the 
"Contents" section of the file wrapper. In a personal interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the 
conclusion of the interview. In the case of a telephone or video-conference interview, the copy is mailed to the applicant's correspondence address 
either with or prior to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other 
circumstances dictate, the Form should be mailed promptly after the interview rather than with the next official communication. 

The Form provides for recordation of the following information: 

- Application Number (Series Code and Serial Number) 

- Name of applicant 

- Name of examiner 

- Date of interview 

- Type of interview (telephonic, video-conference, or personal) 

- Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.) 

- An indication vy^ether or not an exhibit was shown or a demonstration conducted 

- An identification of the specific prior art discussed 

- An indication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by 
attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does 
not restrict further action by the examiner to the contrary. 

- The signature of the examiner who conducted the interview (if Fonn is not an attachment to a signed Office action) 

It is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It 
should be noted, however, that the Interview Summary Fomn will not normally be considered a complete and proper recordation of the interview 
unless it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the 
substance of the interview. 

A complete and proper recordation of the substance of any interview should include at least the follovynng applicable items; 

1 ) A brief description of the nature of any exhibit shown or any demonstration conducted, 

2) an identification of the claims discussed, • 

3) an identification of the specific prior art discussed, 

4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on the 
Interview Summary Forni completed by the Examiner, 

5) a brief identification of the general thrust of the principal arguments presented to the examiner, 

(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not 
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the 
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully 
describe those arguments which he or she feels were or might be persuasive to the examiner.) 

6) a general indication of any other pertinent matters discussed, and 

7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Fonn completed by 
the examiner. 

Examiners are expected to carefully review the applicant's record of the substance of an interview. If the record is not complete and 
accurate, the examiner will give the applicant an extendable one month time period to correct the record. 

Examiner to Check for Accuracy 

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner's version of the 
statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, "Interview Record OK" on the 
paper recording the substance of the interview along with the date and the examiner's initials. 
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Continuation Sheet (PTOL-413) 



Application No. 09/603,857 



Continuation of Substance of Interview including description of tlie general nature of what was agreed to if an 
agreement was reached, or any other comments: Mr. Blount maintained that there is radial displacement as shown in 
figure 5, else the members would fall out when the backup tool and hammer are removed. IVIr. Blount suggested a 
declaration from the inventor and possible FEA analysis if applicant wishes to define the claim by the stress 
distribution, with the possibility of the the word "substantially uniform" added. IVIr. Blount noted the closeness of the 
suggested proposed amendment and said he would have to consult an examiner in class 29 in any event for their 
opinion on allowance . 



3 



May 24, 1966 j. d. smith 3,252,493 

THREE PART FASTENER WITH SPACER MEANS 
Filed May 22, 1964 



Spacer- yp & fKpanc/enJS 








J^X&i% J3 2J ^ 





i 



■So 





/NVENTOR. 




12/14/06, EAST Version: 2.1.0.14 



UMted 



3,252,493: 

Patented May 24, 1966 



3,252,493 

THREE PART FASTENER WITH SPACER MEANS 
Joseph D. Smith, Pomona, Calif., assignor to General 
Dynamics Corporation, Pomona, Calif., a corporation 
of Delaware 

Filed May 22, 1964, Sen No. 369,464 
8 Clauns. (CI. 151—41.7) 

This invention relates to fasteners, particularly to 
fasteners v/hich are cagaJbl^-eHndiviiJually gripping two 
spaced,rfi55!sraDdHniorLparticularIy t^asteners for use 
with /sandwich-type structural tnaterials)and which are 
capaD^eof individually gripping eacji/of the two face 
sheets oTrtRrs fruoturai ^ natorial. '---'''''^ 

There is a growing commercial requirement for a sat- 
isfactory fastener usable with spaced parts. For example, 
metal sheets may be (provided which must be rigidly 
fastened together yet spaced apart a predetermined 
amount. In many cases the structure will include a 
honeycomb or other low density core between the spaced 
sheet members. 

Another growing requirement is to provide fasteners 
or grommets which may be inserted in a panel or sheet 
to provide a reinforced aperture for reception of a screw 
or bolt or other securing device for attaching the panel 
to a structural member such as a joist or . beam, or to 
attach instruments, equipment, or other structiire to the 
panel. This invention deals particularly with the prob- 
lem of attaching light weight, laminated insulating panels 
to the structural longerons or stringers of an aircraft 
fuselage, railway cars, -trucks, buildings, etc., and espe- 
cially to ways and means of providing fasteners for wall 
panel, lining, or flooring which embodies a pair of spaced 
sheets of foil or other material attached to oppoisite sides 
of a cellular core lamination of metal foil, treated paper 
or thin fiber sheet, corrugated or otherwise wrinkled to 
provide a multitude of au* cells between the sheets. Such 
a panel is relatively fragile because of this cellular struc- 
ture and the thinness of the sheets of material composing 
it, and prior art attempts to secure the same to struc- 
ture members through un-reinforced holes bored in the 
panel have not met with full success. 

In our modem aircraft and missiles, the strength of 
material as compared to its weight is very important. 
This requirement has led to the increased use of struc- 
ture material having two faced sheets with low density 
material, such as honeycomb, core separating these two 
faces. This structure has the beneficial high strength- 
to-weight and rigidity-to-weight ratio desired, but has 
the disadvantage that both of the face sheets must be 
individually gripped in order to apply the maximum load 
to the structural material at any one point without crush- 
ing the material. 

The conventional rivet which does not have any spac- 
ing means on it would not meet the above stated require- 
ments in that it would cause the face sheets to crush 
when load is applied. 'Further, it has been found to be 
expensive and unreliable, to attempt to provide a rivet 
spacer between these space sheets and, then rivet the 
sheets together in a conventional manner. Prior art at- 
tempts to solve the above problems are exemplified by 
the following patents: U.S. Patents 2,700,172 to F. W. 
Roke; 2,767,877 to R. L. Newsom; 2,961,760 to R. E. 
Horton et al.; and 3,078,022 to M. E. Rodgers. 

This invention overcomes the above mentioned prob- 
lems in that it provides a simply constructed fastener for 
use in sandwich type panel structure that can be installed 
with a minimum of panel preparation and with the sim- 
plest of hand tools. 

Therefore, it is an object of this invention to provide 
a fastener for engaging material at spaced points. 
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A further object of the invention is to provide a 
fastener which will individually grip two spaced sheets. 

Another object of the invention is to provide a fastener 
for use in sandwich type panel structure that can be in- 
stalled with a mmimum of panel preparation and with 
the simplest of tools. 

Another object of the invention is to provide a fastener 
for use in sandwich type panel structure which utilizes 
spacer means which expands out between the outer skins 
to provide a surface on which the fastener can grip 
the skins. 

Other objects of the invention not specifically set forth 
above will become readily' apparent from the following 
description and drawings in which: 

FIG. 1 is a cross-sectional view of the elements of one 
embodiment of the invention; 

FIGS. 2-6 are cross-sectional views illustrating the 
steps involved in the installation of the FIG, 1 em- 
bodiment; 

FIG. 7 is a cross-sectional view of a modification of 
the FIG. 1 embodiment having a flush installation with 
the sandwich type skin; and 

FIGS. 8 and 9 are cross-sectional views of modifica- 
tions of the FIG. 1 embodiment having a threaded core 
and for use in no-leak applications. 

Broadly the invention relates to a fastener construction 
for use in sandwich type panel structures comprising a 
spacer element in the form of ah expandable coil, a core 
member in the form of a hollow tubular body having a 
flange at one end and having the other end tapered to a 
thin edge, and an expander element in the general shape 
of the core except for a countersink in the flange portion, 
* To assemble the fastener, the expander is forcibly driven 
as with a hammer between the core and spacer, which 
results in the spacer being expanded outwardly. As the 
expander is being driven, the core end having the tapered 
edge starts to protrude at the flanged end of the expander. 
Continued striking with the hammer results in said tapered 
edge being peened into the countersink of the expander. 
A feature of the invention is the fact that the spacer 
provides a supportmg structure acting with the flanges for 
firmly gripping the panels or skins of the structure. The 
fastener may be modified by providing screw threads in 
the core hole for use with bolts, fittings or the like, and/or 
else the hole may be suitably closed at the flange end 
of the core for no-leak applications. 

As shown in FIG. 1, the fastener consists generally 
of three elements; namely, an inner core 11, an ex- 
pandable spacer 12, and an expander 13, positioned in an 
aperture in sandwich type panel material such as honey- 
comb structure 14. 

The inner core II consists essentially of a tubular body 
portion 15 and a wide flanged portion 16 having a step 
or shoulder 17, said tubular body IS being countersunk 
at the end opposite flange 16 which is tapered to define a 
thin outer edge 18. 

The expandable spacer 12 consists of a coil of material 
having approximately 1 and turns (see FIG. 3 ) so that 
it can expand to a larger diameter and at least form a 
complete circle in the expanded position. The length of 
spacer 12 depends on the distance between the panel sheets 
or skins 19 of honeycomb structure 14 so as to provide a 
support between sheets or skins 19 when the fastener is 
installed. 

The expander 13 consists essentially of a tubular body 
portion 20 and a flanged portion 21. Tubular body por- 
tion 20 has an internal diameter which cooperates with 
the external diameter of tubular body portion 15 so as to 
provide a close fit therebetween. The end of tubular body 
20 opposite flange 21 is tapered at 22 to a thin edge so as to 
provide an inclined surface which serves to expand spacer 
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12 when expander 13 is forced between core 11 and spacer 
12. The center hole of expander 13 at the end opposite 
taper 22 on body 20 is slightly countersunk at 23 (see 
FIG, 4). 

To install the fastener in honeycomb structure 14, a 
hole or aperture 24 (see FIG. 2) is made , through the 
structure. Aperture 24 is slightly larger than the spacer 
12 but of substantially the same cross section as the step 
or shoulder 17 of inner core flange 16. Spacer 12 is 
placed on inner core 11 so that it rests on the small 
shoulder 17 of flange 16 and the assembled elements 11 
and 12 are inserted into aperture 24 so that shoulder 17 
is located within the hole through lower panel or skin 19 
with tubular body 15 of inner core 11 extending through 
the hole in upper panel 19, as shown in FIG. 2. The ex- 
pander 13 is positioned around inner core 11 with the 
edge of taper 22 located between the tubular body 15 of 
inner core 11 and spacer 12 as shown in FIG. 4. Ex- 
, Bander 13 is then pressed down as far it will go. 
/ As shown in FIG. 5, a back up tool 25 of any type of 
/suflScient size to extend over flange 16 of inner core 11 is 
/ pressed against the flange 16 and a tool such as hammer 
/ 26 is used to drive expander 13 between inner core 11 and 
/ spacer 12 which expands spacer 12 so that it moves out- 
' wardly between panels 19 and provides a support for the 
skins or panels of structure 14 thus providing a good sur- 
face for the flanges 16 and 21 to grip. Just before the ex- 
pander 13 is driven down to the point where the flange 21 
thereof will start exerting pressure on upper panel 19, the 
countersunk edge 18 of the tubular body 15 of core 11 
will start to protrude out mto countersink 23 of the flange 
21 of expander 13 due to the striking of the expander 13 
^nd edge 18 of inner core 11 with hammer 26. Con- 
tinued striking of edge 18 with hammer 26 will peen the 
end of the inner core body 15 into the ^nuntef 
expander flange 21 as expander 13 is driven down. The 
peenmg is continued until the flanges i6 and lil hrmly 
grip panels 19 so that the fastener cannot be rotated in 
aperture 24, as shown in FIG. 6. 

The elements of the FIG. 7 embodiment are similar to 
those of FIG. 1 except that they are designed to provide a 
flush surface with honeycomb structure 14 when installed. 
Inner core 11 is constructed in the same manner as de- 
scribed above except that tubular body 15 is shorter in 
length and that flange 16 includes a tapered surface 27, 
Spacer 12 is of the same type construction except that it 
does not extend the full distance between the structure 
panels 19 as in the FIG. 1 embodiment, thereby allowing 
panels 19 to be pulled inwardly around aperture 24 when 
the fastener is installed. Expander 13 is constructed in 
the same manner as described above except that the tubu- 
lar body 20 is shorter in length and that flange 21 includes 
a tapered surface 28. 

The fastener of the FIG. 7 embodiment is installed in 
the same manner as described above with respect to FIGS. 
1-6 except that expander 13 is driven down by a means 
such as a hammer or the like until the outer surfaces of 
flanges 16 and 21 are flush with panels 19 due to the 
shortened length of bodies 15 and 20 of the core 11 and 
expander 13, respectively, and the shorter width of spacer 
12. As in the FIGS. 1-6 embodiment, spacer 12 serves 
as a support for flanges 16 and 21. The tapered surfaces 
27 and 28 of flanges 16 and 21 provide a relatively smooth 
inward curvature of the panels 19 around aperture 24 as 
shown in FIG, 7. 

The elements of the FIG. 8 embodiment' are similar to 
those of FIG. 1 except that inner core 11 is threaded at 29 
for use with a cap screw, stud bolt, pipe or tube fittings, 
conduit, etc., and is installed in the same manner as de- 
scribed above with respect to FIGS. 2-6. For no leak 
applications, a dome 30 can be attached to the flange 16 of 
inner core 11 by any conventional means. The dome 30 
may be attached after installation of the fastener or be- 
fore installation if the back up tool is configurated to ac- 
commodate the dome. 



The embodiment shown in FIG. 9 is similar to the 
FIG. 1 device except that inner core 11' is bottom tapped 
for no leak applications and threaded at 31 for use with 
attaching means such as described above with respect to 
5 FIG. 8. Installation of the FIG. 9 embodiment is accom- 
plished in the same manner as described above in FIGS. 
2-6, 

The advantages of this invention over known fasteners 
are that (1) the same size hole is utilized in both skins of 

20 the structure for installation of the fastener so only one 
size of drill or piercing tool is required, (2) it can be in- 
stalled as easily and simply as installing a conventional 
rivet, (3) it firmly grips both skins over considerable area 
thus increasing the resistance to being torn out of the 

15 honeycomb structure, (4) it distributes the load to both 
skins and is capable of full reverse loading, (5) it utilizes 
means which support the skins thus providing surfaces on 
which the outer flanges can grip, and (6) it can be utilized 
m any application where it is desirable to position a fas- 

20 tener through a structure made up of two sheets of mate- 
rial with a space between them. Thus, this invention 
provides a fastener that overcomes the problems of the 
prior art devices in a simple and effective manner. 
Although particular embodiments of the invention have 

25 been illustrated and described, modifications thereof will 
be readily apparent to persons skilled in the art, and it is 
intended to cover in the appended claims all such modi- 
fications as come within the spirit and scope of the m- 
vention. 

30 What I claim is; 

1. A fastener adapted to extend through a structural 
material having spaced sheets comprising: an inner core 
means; an expandable spacer means; and an expander 
means; said inner core means and said expander means 

35 each being provided with a flange portion at one end 
thereof; said inner core means being additionally provided 
with a shoulder portion adjacent said flange portion there- 
of, said shoulder portion having substantially the same 
height as the thickness of associated structural material 

40 spaced sheets; said expandable spacer means being con- 
structed of a rolled sheet of material and having a coil- 
like configuration with the ends thereof overlapping so as 
to define at least a substantially complete circle upon ex- 
panding and which is adapted to support spaced sheets of 
structural material when said fastener is operatively posi- 
tioned therein, said expandable spacer means having a 
length substantially the same as the distance between 
spaced sheets of associated structural material when said 
fastener is operatively positioned therem, whereby move- 

60 ment of said expander means toward said inner core means 
causes said expandable spacer means to expand and readi- 
ly move from abutment with said shoulder portion of said 
inner core means to abutment with an adjacent sheet of 
associated spaced sheet structural material and vice versa. 

S5 2. The fastener defined in claim 1, wherein each of said 
inner core means and said expander means includes a 
tapered surface. 

3. The fastener defined in claim 1, wherein said inner 
core means additionally includes a tubular body having a 
tapering countersunk end opposite said flange portion. 

4. The fastener defined in claim 3, wherein said tubular 
body is provided with threads extending at least partially 
along the length thereof. 

QQ 5. The fastener defined in claim 3, wherein said tubular 
body is bottom tapped and threaded. 

6. The fastener defined in claim 1, wherein said ex- 
pander means additionally includes a tubular body having 
a tapering end opposite said flange portion. 
70 7. The fastener defined in claim 6, wherein said flange 
portion is provided with a tapering countersink. 

8. The fastener defined in claim 7, wherein said flange 
portion additionally includes a tapered surface. 
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